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(57) Abstract J 

A device for temporarily or permanently closing body passages or cavities in humans and animals and including a mem- j 
ber(2) of a material which swells at least 20% by absorbing body fluids and which is substantially inert to body fluids and sur- j 
rounding tissues, the member (2) being dimensioned so as to be able to be introduced with clearance into the passage or cavity in i 
its unswollen state but to take up the whole cross-section of the passage or cavity in the swollen state and then to be held by pres- j 
sure against the surrounding walls of the passage or cavity. The device also comprises an element (7) with outer portions (8) i 
which, in the unswollen state of the member, project out from its surface and which are made of a material with such suitable i 
stillness that the element with said outer portions (8) sp reads out, in a yielding manner, towards the surrounding walls of the pas- j 
sage or cavity in such a manner that the element tends to lock the member in its inserted position by pressure against the wall, j 
which ensures holding of the member before it has developed anv direct pressure acainst the surrounding wall through its swel- 
ling 
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Device f cr cecbers for closing body passages 

Technical field: - . - 

The present invention relates to a device for the 
temporary or permanent b closing of body passages or cavities 
in sen and animals and comprising a member of a material 
which swells at least 20* by absorbing body fluids and 
which is substantially inert to body fluids and surrounding 
tissues, the member being dimensioned so as to be able to 
be- introduced .with clearance into the passage or the cavity 
in irs unswollen* state' but to taire up the whole cross- 
section of the passage 'or caviry in the swollen state and 
then to be held firmly by pressure against the surrounding 
vail of the passage or cavity. 

background: 

The closing of body passages by ^eans of members which 
can swell has previously been proposed- Such closing 
of passages and cavities in hxrsan or animal bodies say be 
justified for contraceptive reasons, in which case the 
oviducts or testicular ducts are closed, or for reasons 
of illness which require a blockin-r of a body passage. 

The expansible member in question was previously 
cade of fibrous, substances which swell on absorbing body 
fluid, but later it was round ^ that w suitable materials are 
certain water-absorbing copolymerized plastics, so-called 
hydrogels. The closing is effected in that the expansible 
12 saber is inserted in the unswo'llen state in the body massage 
in question. The shape and dimensions of the member are 
adapted so that it can easily be introduced into the passage. 
After introduction, it absorbs fluid from the surrounding 
tissues and swells. 3y this means, the passage is blocked 
as intended while at the same time the member obtains a 
firm hold therein. Nevertheless, the material should 
be substantially inert with respect to the body fluid and 
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the surrounding tissues so that the aezber is retained 
intact and can be removed vben it has served its purpose . 
As a result , the functioning of oviducts or testicular 
ducts can be restored, for example, after being blocked 
witb a preventive aiis. 

Technical prohler: 

It has been found, in practice, however, that there 
is a risk of the rsnber beinr; carried out of the passage, 
for example by rusculajr movement or being flushed avay 
d.urins the first period of time after insertion when it... 
has not been able tc absorb so much body fluid that it 
has assumed such a size that it presses against the surrounding 
walls of the r-asssre. It is also conceivable in some 
connections that such an expansion of the cavity can occur, . 
that the vclune of the rsenber is no lonrer sufficient and 
there is a risk of expulsion. . 

The solution: 

According to the invention, the device also comprises 
elements with external portions which, in the unswollen 
state of the senben, project out from its surface and which 
are made of a material with such suitable stiffness that 
the elesent with said eternal portions spreads out in a 
flexible manner towards the • surrounding walls of the passage 
or cavity in such a manner that' the element tends to lock . 
the menber in its inserted position by pressure against 
the wall. 

Advantages: 

This affords a securing of the senber before it has 
developed any direct pressure against the surrounding wall 
through its swelling ana so eliminates said risk of expulsion. 
This is effected by sinple seans and in such a manner that 
the mezaher, in its normal swollen state, performs its 
• normal function of blocking the passage without any particular 
disadvantages . 



-•nei aescripuion o« arcwm^s : 

In the accompanying drawings , two forms of embodiment 
of a Berber, constructed according to the invention are shown 
as well as four forms of ezbodiment of en element induced 
in the device according to the invention. 

Figure 1 shows, in loneiirudin al section, the member 
according to the first :orz of embodiment; ^irure 2 
shows the sane cenber in cross-section; Figure 3 shows 
the member according to the second for:: of embodiment, in 
longitudinal section; . Figure 4- shovs an element included 
in the member in one form of embodiment and Figure - 5 shows 
the element in another "form of embodiment. 

3est mode of carrying out the invention: 

As stated, the device according to the invention 
consists of a member of. a material which, when it is brought 
into contact with a body fluid, swells in volume by at 
least 20>- measured as linear expansion. Apart from- the 
swelling capacity, the member is substantially inert to 
body fluids and the surrounding tissues. The swelling 
of the member in contact with body fluid is preferably at 
least 4-0*, for example at least 80*. The swelling say 
vary between 20 - 300* linearly. The passage-shaped 
cavities in -humans and animals which" can be closed by the 
device* according to the invention are, for example, blood 
vessels, ureters, testicular ducts and oviducts. 

The geometrical shape of the member which is introduced 
into the passage-shaped cavity is not critical and the 
member may, for example, be substantially cylindrical, 
spherical, ovoid or hourglass-shaped. Nevertheless it 
may appropriately have a* substantially cylindrical cross- 
section in the cross-section which corresponds to that 
of the passage-shaped cavity. This cross-section in the 
unswollen member is so much smaller than the cross-section 
of the passage-shaped cavity, that the Eszfoer can be intro- 
duced into the cavity with clearance from its walls, as a • 
result of which the 'introduction can tare ?l*ce with the 

minimum possible difficulty. ^gTTR-A" 

/ om?: 
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The -resent means is particularly suitable for use ■ 
as a contraceptive means, in which case the member is 
introduced into the' testicular duct or the oviduct. In 
-he is-c-er case, 2 thread may appropriately be secured to 
; the ne-ber so that it can be t alien out without operative 

intervention. This thread can be of a msterial which 
is proof against X-rays so that the position of the member 
can be checked. Alternatively, the member itself nay 
be of a material which affords an I-ray contrast. The 
-0 material in the member swells in contact with the body. . 

fluid at least 400, preferably at least 80$ and can swell 
up to 300Su Apart fro- this, the material should be 
substantially inert to body fluids and should not be harmful 
to and should not be rescrbed by the body. A suitable 
= ..-roup of materials are hydrocel-s. ?hese materials swell 

by absorption of water cut of the body fluids. Suitable 
hvdro-els are polymers and copolymers of the acrylic type, . 
for example cross-linked poly aery l.emide and polymers and 
copolymers of metbacrylic acid esters with at least one 
TO hydroxy croup in the side chain. Suitable m-.nomers are 

2-hydroxy-ethyl-methacrylate, in which case the ester 
groups can originate from diethylene glycol or triethylene 
glycol. 2,3-dihydroxypropylnethacrylate may also be used 
for example.' Polyf unctional . acrylates such as diesters 
25 or corresponding glycols, for example ethylene glycol bis- 

methacrvlate, maybe used as a cross-linking substance. 

Another example of a material suitable for the member 
according to the invention is a copolymer of a hydrophilic 
monomer and a hydrophobic monomer. With this material, 
:.0 the capacity to absorb water and hence the swelling can be 

varied within vide limits by variation of the proportions 
between the hydrophilic and the hydrophobic monomers. 
Zxamtles of the hydrophilic components are monomers in the 
" group consisting of N-vinyl-pyrrolidones and vinyl pyridines 
•5 and examoles of the hydrophobic components are monomers 

In the croup consisting of methylacrylate and methylmetbacryla- 

CM?! 
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The -aolymerisation may appropriately be effected in that the 
raw material is exposed to electromagne tic radiation in 
the ultraviolet-gam-a radiation range or by heating. 

The member should be substantially resilient and 
only plastic to a very snail extent. It nay be stiff and/ 
or hard in the unswollen (ncr-bydrated) state, but should 
soften on swelling- The member nay contain means which 
makes it more dense to X-rays, for example barium or bisnuth 
sal-cs or metal powder (for example silver). 

: When used, the. member is * introduced into the passage- 
shaped cavity in the unswollen state and later- swelis in 
contact with body fluids so that the. member, which on 
introduction can pass through the cavity, swells and is 
brought into satisfactory con-acr with the vails of the 
cnvity. As a result of the pressure which is then exerted 
on the member iron the walls, the resilient member is 
compressed while at the sane tine the resilient walls of 
the cavity say expand. As a result, the member fills 
in the whole cross-section of the cavity and prevents 
message through the cavity, while at the sane tine the 
member is held firmly in position in the cavity. After 
insertion in an oviduct, for example, the passage of eggs 
down to the womb or of semen up- through the oviduct to the 
unfertilized" esc is urevente.d.- If a testicular duct is 
closed, the passage out of semen is prevented and a good 
preventive protection is obtained. The inserted members 
can be removed again if desired by an operation or, as is 
the case on insertion in the oviduct, by pulling out to the 
uterus if the member is provided with a thread hanging down 
through which pulling can be effected. 

Thus, in its inserted position, the member has a 
satisfactory anchoring in the body passage or the cavity 
into which it is introduced, after the material of the 
member has absorbed body fluid and swollen. This takes 
some time, however, and before this has happened, the 
member has clearance with respect to the surrounding tissue 
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walls. As stated, in its unswollen state, the member 
is so much smaller than the cavity or passage that it can 
easily he introduced * into the. .'body cavity in question. 
If the member is to he introduced a long way into a body 
oassaee and has to pass a point which is narrower than the 
"ooint where the Berber is to be placed, a considerable 
underdinensionine is necessary Tor the member. The idea 
behind the device is also that the member should have this 
smaller dimension on introduction but should assume the 
0 larger dimension which is required for secure holding and 

effective blocking, of the passage after placing in the 
intended position. 

The circumstances mean, however, that the member 
does not have any secure anchoring before the swelling has 
5 taken place and therefore a period of uncertainty occurs 

immediately after insertion,^ when, under unfavourable 
circumstances, the member m=y be displaced by flow of body , 
fluid through the passage or movement in that which carries 
the inserted member . This uncertainty in operation is 
10 eliminated, however, by the present invention. This is 

effected as s result of the fact that the member is equipped 
with at least one element of a material with a suitable 
stiffness. This element, comprises external parts which 
at least in' the unswollen state of the member, project out 
J5 of the member so far that they come into contact with the 

walls of the surrounding cavity when the member is inserted 
in the intended manner. As a result, these projecting 
-sarts act as locking elements which spring and hold the 
member in its introduced position. These resilient elements 
3 may appropriately be made with a locking action so that 

they spring down in the direction of introduction but tend 
to spread out on a movement out of the passage. 

Thus the projecting parts of the element serve as 
an anchoring" only or mainly before the member has assumed 
5 its swollen state. They can therefore have such dimensions 
that they are mainly within the surface of the member 
when this has assumed its swollen state and is held by 

OM?l 
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this, 3j this meaas, the projecting portions are prevented 
from prsssinc in to too great an extent into the surrounding 
body tissue* in the continuous" "state , when tbe member has 
assumed its swollen state. 

k device 1 according to the invention adapted for 
insertion in a woman's oviduct is shown in longitudinal 
section in ?igure 1. It is formed Iron an elongated, 
cylindrical (see Fig-are 2) member 2 of said expansible 
material with an inner rounded end 3 stl^ an outer spherical 
end "4. — Included in 'the member 2 is a thread 5, preferably ■ 
of nylon, which ends before the inner "end 5 hut extends 
out from the member 4 at the end 4 with a free portion 6 ; 

Examples of suitable dimensions for the member 2 for 
the application described are a length apart iroz the free 
portion of the thread 6 of 11 mm - and a maximum diameter 
of 1.5 mm. Alternatively, the member may have the shape 
of a dro-o with a diameter of about 0.8 mm in the unswollen 

The thread 5 is preferably of polyamide fibre and is 
made at least partially opaque to X-rays. 

One or more elements 7 for said anchoring of the member 
extend through this and comprise projecting portions 8 
in the unswollen state of the- member 2. The central 
portion 9, from which the- external portions 8 originate, 
is inside the material of the member 2 even in its unswollen 
state and thus forms an anchoring for the element 7« - n 
addition, the thread 5 extends through a hole 10 in the 
element 7, so that an exceptional mutual anchoring of the 
element 7 and the* thread 5 is obtained in the material of 
the member 2. The holding together of the thread 5 and 
the element 7 is also an advantage in producing the device 1 
since only one element needs to be inserted in the- shaping 
tool and during the actual shaping, the parts in question 
can be held by holding the projecting portions 8 -of the 
element 7, which project from the actual shaping space 
for the member 2. A satisfactory holding together between 

CM?I 
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the element 7 end the thread 5 can he ohtained if the 

hole 10 is provided, as indicated in Figure 2, with 

turned-in parts 11 which project into the thread 5- 

An alternative securing is shewn in Figure 4 where the thread 

5 is provided with knots 12 at escb side cf the eleoent 7- 

In the embodiment or the element 7 shown in Figures 
1, 2 and 4, its two halves at the sides of the hole 10 
form triangular wings turned in towards one another. 
•These nay appropriately he at least somewhat concave at 
D their side turned towards the ether half, es indicated--. = 

in Fic-ure V. The' shape "and thickness can he adapted in 
• extent to the material selected and the necessary resilient 
forces. The intention 'is' that the measurement over the • 
■ ends of the element 7 should he somewhat greater than 
5 •. ■ the internal dimensions of the proposed body passage, so 
• "'• that the element- 7 spreads out towards- its walls hut in 
a yielding manner so that the outer portions 8 can fold 
in" if 3 narrower passage space is traversed during the 
introduction. As a result of the flexibility, an adaptation 
0 to different passage cress-sections is also ohtained. 

The material -in the element 7 must be able to be 
tolerated by the body in which the device is inserted. 
' Some semi-stiff, resilient plastics material such as acetal. 
plastics of' amide may appropriately be used. 
> 5 'Figure 5 shows, in longitudinal section, a device 13 

according to the second example of embodiment. This 
device is adapted to be inserted in the testiculax duct 
and has its dimensions and its shape adapted to this purpose. 
An elongated, cylindrical shape is suitable with a length 
:0 of '6 mm for example and a diameter of about 0.6 -mm, which 

applies to the member made of expansible material in the 
unswollen state, which is designated by 14. 

Insertion in the testicular duct cannot be effected 
•from the outside but must be done by operative intervention, 
5 when the testicular duct is opened, after which the device 
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can be pushed in and the testicular duct closed again. 
The unswollen state of the member 14 means that the member 
has smaller- dimensions' than the inner extent of the testicular 
ouct so that the introduction is facilitated. After the 
introduction, the member 14 swells as described previously 
by absorb ine body fluids.. The removal of the device, if 
desired, is also effected by an operative intervention. 
It is therefore pointless to provide the device with any 
fn-ead and in order that its position may be checked by 
means- of 2-rays, the material of the member .14 should be . --: 
sade at least partially dense to *-rays for- example by . 
including metals or metal salts therein. The device. 13 
also has an element 15 for anchoring in its unswollen 
state. Like the element 7, this co-prises outer portions 

16 turned towards one end , of . the .member .14 , .which ere 
fl»x<ble and can spread out towards the wall of the 
testicular duct. The outer portions and a central portion 

17 embedded in the member 14 are made in. one piece vita 
a rod-sbaoed central portion 1S which affords anchoring 

in the member 14. The element 15 has very , small dimensions 
because tie member 14, as stated, has a diameter of less 
than 1 mm. 

Pi^ure 5 shows an alternative, form of the anchoring 
'device." In this case a thread 19: of polyamide- fibres 
is used. This thread can be \ised in the same manner as 
the pulling-out thread 5 and then projects out of the 
expansible member. It may, however, also be so short 
that it only constitutes a holding portion like the portion 
18. The projecting wings which are to form the outer 
portions are formed by loops 20 on the thread 19- These 
loons can be held together in the shape shown and may even 
be made stiff by heating, so that the material partially 
melts from the fibrous structure in the thread 19 to an 
amorphous structure. By using a thin thread, very small 
anchoring elements can be produced in this manner. 
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Thus, throu 3 b the resilient win 5 s of the 
.!-.»*, - aschorinc of the device is obtained during x„. 

11 In S ta- li 8 result of the back-swept snape 
^swollen sta«e. dovra vards durinr 

o' t v -- w^ss as so own, u^ese ca_ ji-j- 

^Introduction -out .end to spread out if a, -«^^ 
L to withdraw the de-ice. Vhen the expansible .esbe. 
n33e to — dr s of tbe chorine element disappear 

cvpIIs the outer pox -ions ox 

shells, ~ _ 0 ^ DO _ 3S indicated in ^xjore 1, 

least -partially m tne ^e_o-- , . „ 

v • a-— oxiastely shows the size o, tne 

where a chain line ^ OX ^: J % ^ svellin? capacity- ' 
™ S mber 2 after swelling, "-th a «- . . 

7; d hod. tissues which can be forced aside , tne cavity 

• 4.v, a - the anchorine element completely 
Tr.ay exoand so mucn the the ancnox-x~_ . f the 

~ ' «. W 4 t v thB vails of the cavity, even ix 

loses contact vui tQB >axx ns 

... c t v e e^-ent were in contact vioD v,ae 
outer .i?s c. e conc8i vable irritation 

on introduction. In tnxS - . 

through the tips of the element can ; .oe avoioed m wn- 

cont ™.:;:r; or p«r«^ e-».i.*. ■* . ******* 

"""« e h as nolw-.vlnvrrolidcn and a hydrophobic one 
sonomer such as poiyv ... . secured to 

su ~» as acrvlate or pclyamiae wmcn o._ — 

% * „ ^ g ele-nt means of copolynsrisa.ion 
the tnread or .he ele n- 

(graft polymerisation). xhe sv 11 , ^ 

eveH ed through the' absorption of va.e. .xro_ 

"I. ^ 1t.ri-».«. proportions betwee b 

of tbe hrdrorbilic sonooer ^ , e oool7»er 

„ a -t of f"e hydrophobic jscnoner (polja-me; -o. 

■cart o. nj . calculated linearly (swells 
with an expanse factor of 1 eJe 

« * . vn^Vi a water content ox oo*, iiVC w/ * 

48> in water) wi.h a water hydrophobic 

of the hydrophilic monomer and one CD pa t 

monomer provide a copolymer with an expansion facor 

1.72 with a water content of 78*. 

Industrial applicability: 

* x. x.y, a x. tho device accorams to tne 
th° fact tnaw ucv_v-w 

! Is Ascribed in toe fom of a contraceptive B eans, 
invention is descnoea ±u. 
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it is understood that other applications say occur, Tor 
example in the event of "brain injury such as cerebral 
enlargement- of the artery or -for treatment of phlebectasis . 
In this case, the device is- inserted in the vessel in question 
so as tc shut this off completely. -or such an application 
an hours:! ess shape of the device is preferred. 
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latent Claims:. 

1. A device for the temporary or permanent closing 
of body passages or cavities .in humans and animals and 
comprising a mem-er (2; 1*0 cf a caterial which swells at 
least 20* by absorbing body fluids and vbicb is substantially 
inert to body fluids and surrounding tissues, tbe member 
(2;1^-) beine dimensioned so as to be able tc be introduced 
with clearance into the passage or cavity in its unswollen 
state but to take up the whole cross-section of the passage 

0 or eavity in the swollen state and then to be held by 

pressure against the surrounding wall of the passage or 
cavity, characterised in that secured to the member (2; 14) 
is an element (7; 15) which comprises external portions 
(3; 15) which, at least in the unswollen state of the 

5 z-enber, pre J act appreciably from its" surface and which 

are made of a material with such suitable stiffness that. . 
the element with said portions (8; 16) spreads out in a 
yielding manner towards the surrounding walls of the passage 
or cavity in such a manner that the portions tend to lock 

:0 the member in its introduced position by pressure against 

the wall, with adaptation to the si z e of the passage or 
cavity, which ensures securing of the member even before 
it has developed any direct pressure- against the surrounding 
wall through its swelling* . ^ 

>5 2. A device as claimed in 'Claim 1, characterised in 

that said portions (8; 16) of the element (7; 15) are 
inclined and are so directed in the intended direction 
of introduction that the external portions (£; 16) of the 
element tend, during the introduction of the member into 

•;0 the passage cr cavity, to fold in but with forces In the 

withdrawal direction they tend to fold out from the member. 

3. A device as claimed in Claim 2, characterised 
in that the element (7; 15) comprises a central portion 
*(5;12) which is included in the member (2;1*) and from which 
5 there extend wing-like projections, the ends of which form 

said external portions (8; 16). 
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4. A device as claimed in Claim 3i characterised in 
that the central portion of the element (7) is forced by 

a first portion (5) of a thread , vhich extends outside the 
member (2) with another portion (6). 

5. A device as claimed in Claim 4, and intended to 
close the oviduct of a wcsan or a female animal, 
characterised in that the member (2) has an elongated shape 
with a diameter of about 1 - 2 22 and including said first 
portion of the thread, to vhich there is secured an element 
(8, 9) of stiff material such as plastics and with at least 
two wing-like portions, the outer ends of vhich form the 
first of said external portions (8). 

6. A device as claimed in one of the preceding Claims, 
characterised in that the distance by vhich the element 

(?- 15) projects out from the surface of the member (2;14) 
corresponds substantially to the distance by which the 
wall of the member (2;1^) from which the external portions 
(£; 15) of the element in question extend swells through 
absorbing body fluids, so that the element and its said 
external portions are substantially included in the member 
in its swollen state. * 

7- ~ device as claimed in Claim 1 , characterised in 
that the material of the member (2;14) consists of a hydrogel 

.8. A device as claimed in plaim 7, characterised in 
that the hydrogel is of the acrylic type. 

9- A device as claimed in Claim 8, characterised in 
that the hydrogel is a copolymer of methacrylic acid esters 
with at least one hydroxy group in the side chain and with 
polyfunctional methacrylate- 

10. A device as claimed in Claims 7> 8 or 9, 
characterised in that the hydrogel is a copolymer of at 
least one hydrophilic monomer and at least one hydrophobic 
monomer. 
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